Background: Autologous fat injection for breast augmentation has been disputed with regard to its complications for many years, especially regarding calcifications, most of which present with benign features. In previous studies, clustered microcalcifications were not observed after fat injection for breast augmentation, which are usually regarded as malignant calcifications. Methods: From July of 1999 to December of 2009, autologous fat injection for breast augmentation was performed for both breasts in 48 patients. Eight patients with clustered microcalcifications found by mammography after surgery were analyzed retrospectively. For the nonpalpable breast lesions in three patients, the clustered microcalcifications were resected with the help of needle localized breast biopsy. The palpable lump, including clustered microcalcifications, was resected 1 cm away from its border in the other patients. All of the specimens were submitted to pathologic examination.
I
n the 1980s, liposuction provided us with a new potential source of autologous tissue for breast augmentation. Because of the ease with which it can be performed, its lower expense, the absence of an obvious scar, the presence of adequate donor sites, and the possibility of performing repeated injections, surgeons soon described placement of the fatty tissue removed with liposuction into the breast. [1] [2] [3] [4] [5] However, because of the higher fat absorption rate and the presence of complications, the method was limited. 6 -8 In 1987, the American Society of Plastic and Reconstructive Surgeons AdHoc Committee on New Procedures issued a position paper stating the following: "The committee is unanimous in deploring the use of autologous fat injection in breast augmentation. Much of the injected fat will not survive, and the known physiological response to necrosis of this tissue is scarring and calcification. As a result, detection of early breast carcinoma through xerography and mammography will become difficult and the presence of disease may go undiscovered." 9 In 2007, Coleman and Saboeiro 10 determined that the results of autologous fat injection for breast augmentation were good and that mammography for differentiating between benign and malignant calcifications was very useful. However, in this retrospective study, clustered microcalcifications after autologous fat injection were found in eight patients when they underwent postoperative mammography and could not be distinguished from malignant calcifications.
PATIENTS AND METHODS
From July of 1999 to December of 2009, the senior author (C.-F.W.) performed autologous fat grafting to both breasts in 48 patients with micromastia ( Table 1 ). The age of the patients ranged from 22 to 40 years, with a mean of 29.4 years. Eight cases (16.7 percent) with clustered microcalcifications were found when these patients underwent postoperative mammography. The interval between the last fat grafting to the breast and mammography was 18 to 72 months. Clustered microcalcifications were found by means of mammography in three patients, whereas no lumps in breasts were touched. Clustered microcalcifications were found by mammography in five cases when the patients themselves touched the lumps. There were 10 clustered microcalcifications in eight patients. Among them, three clustered microcalcifications existed in the lateroinferior areas of the breasts, two clustered microcalcifications existed in the mediosuperior areas, and five clustered microcalcifications were in the middle areas.
Surgical Technique Autologous Fat Injection
Manual aspiration was performed under tumescent anesthesia. Fat was harvested using a 20-ml springe. After sedimentation, it was grafted in one to four stages, with 50 to 170 ml of fat per operation per breast ( Table 1 ). The interval between two stages was 1 to 3 months. Blunt infiltration cannulas were used to place the fat through 2-mm incisions and were positioned to allow placement from at least two directions into each area grafted. The fat was injected into the retromammary space. Finally, massage was performed.
Resecting Clustered Microcalcifications For nonpalpable lesions in three patients after fat injection for breast augmentation, the clustered microcalcifications were resected with the help of needle localized breast biopsy (Fig. 1) . The specimen acquired with a localization needle underwent mammography to judge whether all the calcifications were resected. The palpable lumps including clustered microcalcifications in five patients were resected 1 cm away from the borders of the lumps. The specimens were cut open in the middle portion to detect the cross-section, and finally they were examined with frozen-section and paraffin-section methods to make clear the results.
CASE REPORT
A 28-year-old woman presented with a lump in the lateroinferior area of her right breast. Two years previously, fat grafting had been performed in three stages, with 55 to 64 ml of fat per operation per side. After the fat had been injected into each breast, massage was performed to accomplish homogeneous distribution of the fat. The interval between two stages was 1 month. On physical examination, there was a 2 ϫ 1.5-cm lump in the lateroinferior quadrant of the right breast with an indistinct border. In the axilla, a tougher lymph node with no pain could be touched. Clustered microcalcifications were found by Figure 2 . †See Figure 1 .
Plastic and Reconstructive Surgery • April 2011 mammography in the lateroinferior area that could not be distinguished from malignant calcifications (Fig. 2, left) , and benign-appearing calcifications were found in the middle area. Ultrasonography of the right axilla showed a 1.0 ϫ 0.8-cm lymph node (Fig. 2, right) ; tumor and calcifications were not found in the breast by ultrasonography. The tougher lump in the right breast was highly suspected of being breast carcinoma because of the clustered microcalcifications and the lymph node in the right axilla. Under local nerve block anesthesia, the lump was resected 1 cm away from its border. Light yellow fat 
RESULTS
The digitized mammographic films of eight of 48 patients (16.7 percent) showed clustered microcalcifications after autologous fat injection. In the eight patients, light yellow fat necroses were seen in the middle portion of the cut-open specimens; the borders were not distinct. Histopathologic evaluation determined that these were fat necroses.
DISCUSSION Calcification
In the 1980s, liposuction provided us with a new potential source of autologous tissue for breast augmentation. Autologous fat injection has a higher rate of absorption and other complications such as cysts and calcifications because of fat necrosis. The method was limited, 6 -8 but clustered microcalcifications were not found in the previous study. In this series, clustered microcalcifications were found in eight patients (16.7 percent) after 18 months from the last fat grafting procedure. Half of the clustered microcalcifications (five of 10) were found in the middle area of the breast because of the larger amount of injected fat and necrotic fat in this area. Furthermore, an inflammatory reaction may ensue after fat necrosis, typically producing a tumor-like mass in the breast and axilla.
It is recognized that calcifications exist in 30 to 50 percent of malignant breast tumors. 13 Tsujimoto et al. 14 found that tumor quality could be distinguished according to the type of calcification. Usually, benign tumor calcifications were coarse with a round or curved shape; clustered microcalcifications are typical of carcinoma. 15 Calcifications are frequently seen in patients with fat necroses; sometimes, they are the only mammographic findings, and they usually have typical benign features. 10, 16, 17 In the retrospective study, the clustered microcalcifications after autologous fat injection were found in eight patients when they underwent postoperative mammography. The clustered microcalcifications were awkward for the patients and could not be distinguished from malignant calcifications. We cannot agree with Bircoll 16 and Coleman and Saboeiro 10 regarding the role of mammography in differentiating between benign and malignant calcifications after autologous fat injection into the breast. Biopsy is compulsory in patients with clustered microcalcifications; we cannot wait to see the evolution of such symptoms.
Technique
Of the various processing techniques currently used during autologous fat transfer, sedimentation appears to yield a greater proportion of viable adipocytes than does washing or centrifugation. 11 Thus, we used the sedimentation technique in refining the fat. Blunt infiltration cannulas were used to place the fat through 2-mm incisions positioned to allow placement from at least two directions into each area. A blunt cannula can reduce the chance of intravascular injection into the retromammary space. To reduce the complications of fat grafting to the breast, Wang 12 stated that they did not implant more than 60 ml fat per operation per side and that massage was necessary. The main idea was that it was easier for the adipocytes to live as isolated cells than in bulges. Nevertheless, at present, it is impossible to graft isolated cells in clinical practice. In the three cases in the series, even if approximately 60 ml fat was injected and massage was performed, clustered microcalcifications were still found postoperatively. As a result, it seems that a small amount of fat injection and massage cannot prevent calcifications.
CONCLUSIONS
Autologous fat injection for breast augmentation is a simple method, but clustered microcalcifications in the breast may be observed in some cases and cannot be distinguished from malignant calcifications. A common biopsy or a biopsy using mammographically guided needle localization is needed. Clustered microcalcifications seriously interfere with detection of breast carcinoma. As a result, we cannot agree with Bircoll 16 and Coleman and Saboeiro 10 regarding the role of mammography for differentiating between benign and malignant calcifications after autologous fat injection into the breast. In conclusion, the mammographic confusion constitutes the problem rather than the success of the procedure itself, and the method should continue to be prohibited.
